Update on thrombopoietin in preclinical and clinical trials.
Thrombopoietin, also termed the c-Mpl ligand, is a lineage-dominant hematopoietic factor that primarily regulates megakaryopoiesis and thrombopoiesis. Treatment of normal animals with recombinant human megakaryocyte growth and development factor, a truncated molecule of the c-Mpl ligand, which is modified with polyethylene glycol (PEG-rHuMGDF), and glycosylated recombinant thrombopoietin stimulates the expansion of bone marrow megakaryocytes and their progenitors, and greatly enhances the production of morphologically and functionally normal platelets. In contrast, this cytokine has only minimal effects on peripheral leukocyte and erythrocyte counts. In myelosuppressed animals, PEG-rHuMGDF or glycosylated thrombopoietin accelerates multilineage hematopoietic recovery effectively improving thrombocytopenia and, in most models, leukopenia (or neutropenia) and anemia. In addition to daily multiple injections, even a single injection of PEG-rHuMGDF after myelosuppressive treatment is fully effective for hematopoietic recovery. In clinical trials, PEG-rHuMGDF or glycosylated recombinant human thrombopoietin potently stimulates thrombopoiesis in cancer patients before chemotherapy. The administration of PEG-rHuMGDF alone or in combination with recombinant human granulocyte colony-stimulating factor (rhG-CSF) reduces the duration of severe thrombocytopenia and in some cases platelet nadirs in patients with advanced cancers after dose-intensive chemotherapy. The recombinant hormone is well-tolerated with little drug-related toxicity.